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 INDOOR BULK DUST SAMPLES 

Indoor bulk dust samples were analyzed for uranium and thorium isotopes via alpha spectroscopy, and for 

radium-226 via detection of radon emanation; results were reported on a per mass basis (i.e., pCi/g) (see 

Table 14).  Each analyzed isotope is naturally occurring, with presence expected in dust containing some 

amount of soil or earthen material.  As indicated in Table 14, radium-226 was not detected, but uranium 

and thorium isotopes were detected in each bulk dust sample.  The three highest activities reported—a 

thorium-232 activity of 9.9 pCi/g, a thorium-228 activity of 9.8 pCi/g, and a thorium-230 activity of 

1.8 pCi/g—each was detected in sample BDS BD01 collected from the unfished basement of 

House 2.  All other detected isotope concentrations ranged from non-detect to 0.4 pCi/g.  Thus, among the 

three bulk dust samples, the thorium isotope concentrations of sample BDS- -BD01 appear to be 

unique, possibly indicating presence in the sample of a thorium-laden material unique to the sample.  

Such material could have derived from chemically separated thorium used in commercial products.  

Properties and occurrence of chemically separated thorium are discussed below. 

In nature, almost all (greater than 99 percent) of thorium by mass is thorium-232, and (along with its 

daughter thorium-228, present with thorium-232 in equal amounts by activity) this is the isotope 

associated with thorium ore minerals.  Thorium-230 also occurs in nature as the daughter of uranium-238 

and is associated with uranium ore.  Most thorium used commercially has been extracted from the mineral 

monazite (Hedrick 1991, as cited in NRC 2001), which variably contains some uranium, and thus some 

thorium-230.  Monazite typically contains an activity of thorium-230 equal to 11% of the activity of 

thorium-232 (Albert, 1966, as cited in NRC 2001).  Thus, a similar ratio of thorium-230 to thorium-232 

can also be expected in chemically separated thorium used in consumer products.  Examples of thorium 

containing products include incandescent gas mantles (e.g., mantles used in camping lanterns), welding 

rods, thoriated optical lenses, and various tungsten- or magnesium-thorium alloy parts or products 

(NRC 2001). 

Examination of thorium activities in bulk dust sample BDS -BD01 revealed virtually equal 

thorium-232 and thorium-228 activities, the expected secular equilibrium between parent isotope 

thorium-232 and its daughter thorium-228.  Moreover, as indicated in Table 15, the activity ratio of 

thorium-230 to thorium-232 was 0.18 ± 0.05 (or 18% ± 5%)—near the literature value of 11% 

thorium-230 to thorium-232.  Thus, thorium isotope concentrations in bulk dust sample BDS BD01 

appear to resemble those of chemically separated thorium found in consumer products.






